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(57) Abstract: A method of manufacturing chemical-containing composite particles, comprising the steps of applying strong com- 
pressive force and shearing force to a mixture formed of two or more types of powder materials containing chemical powder when 
the mixture is passed through a clearance between the pressing part (26) of a press head (24) and the support surface (25) of a tubular 

^ rotating body (23) to combine the chemical powder with the other powder materials, for example, comprising the steps of pulveriz- 
ing at least one of the chemical and living body compatible polymer into nano particles of less than 1000 nm in average grain size 

SO and combining the particles with the other by using a dry mechanical particle combination method to form polymer nano composite 

00 particles, whereby composite particles containing the chemical in stable state can be manufactured in a short time and the easiness of 
handling can be remarkably improved without impairing the advantages of the nano particles, for example, the composite particles 

1^ can be suitably applied to DDS such as transpulmonary powder preparatioa 
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lft2 70liS4j*t5. SRJEfcSftfcft&a* 2 7 © 

— «ti, ^ y y f 2 8 ZftVX 2 3 ©*Ull (C&U $ tl 5 I, 

flSftiliEft: 2 3 ©rtajfc#^i-5ft«ia» 2 7S, ±|B^ K 2 

_L*S Lfc «fc 5 ^^*Q.S^«2 1 £*ltf, Wtikm® 2 7 ft*--}' 
y^22 OftMMAP 30J;9 -tO&a^N! 2 9 mSA^tb, ffitt 
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h 2 8 ^^^$^tv^5fc«) % ±*BiR£fcf4W:R|IHBft:2 3 OX y j, h 
2 8 ^rii LT^JKHI^fr 2 3©MSf|2 9 <Dfl.{l!fc:& £ ft £ 0 ^LT 

, ^©^flitsfefetifcafea* 2 7 « % 0 1 tc^-r £ 5 mmm^u 

- K3 6 fcj; !9^^mfe^2 3 O _hg& fcJRg £ tuT , ttHJifeft: 2 

3©rtlll(c:M$n-CSSiE|&^ • im^£gtt<5^ £fc5„ i o ± 5 

f ®#l©^^lr±|Et^I#)SAP 3 0^^-i/y^2 2©rttP(c 
2 £f«|!IifEft2 3 ©IDfeM 3 2 i(DF^{C x L & V» is — sU^tf 

t5fc«)©i?t^S' h 3 3 SrRttTV^. gg^t^y h 3 3^fi, JgiJ 
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127 ©i&£&BrS©fi#fc L"C^^©^ft^Kih1-5 riiStf 5. 

o^t\ ^^^©^^©m^^^li^fe^oMat^fe^lliil-s^ 
±IBll«»**^tp2aiU±©»*JlR»Sr»fr*Q.a$litfcl9!Xr5* 

fc*J, »*Mf*Sr»J* I^AtSi^ft, III § l£ fc « II SO MM 
Srlft^lc^tttSAUtltMtSri i LT*>£V> 0 
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5 i^ttS, 
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^ **fcJK&T*£ft*3*i:h/riJ: V N #> 5 0 r p 

m (revolutions per minute) Kl5 0 0 0 r pm£ITtfc5:i^ff 
£ L < , 1 00 r pm£l±3 0 0 0 r p m&T X* h % Z. b £ 9 & & L 
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tJ-a-^m-a-^fCD D S (Drug Delivery System) til jg L ft ft % 
JbIB D D S t£jg Lfc#tt^#^.$tl^m^-^*-^^m^ 4: Ltlt A 

n&^&^t Lxm&ikLtc^<D&mif khz, ioititft^t^ 

II t ft So ft*3> ttifefc^ t LTy*:/7 ,, ^£fflV^TV^fcfc, mfc^* 
ft*5, l^tim Otgl: 1 ;j m~ 5 m mttS fl*gg<ft'£ 
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tit, mm^^^&^Ks zommzis bKmHM&£xf=i- h%\ 

*5V*Ttt, ¥-m%L& 2 9 0 |U mOMIt/Vn-^ 40g, *5 £ 
li2 7iiia©^^D7sy ( IS ft » 5*0 1 6 g %%}l£UPrb It, 

Hl££c&- nOOrpmi It, *& 3 B# W © £ fl- «: 2 0^Bi: bfc 0 * 
HM-eti, ^^7*n7xy4 g ^SALXm^'fbMS^ 5&|HJfr o% 
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**** *mmMfc&^-az, wniHt, m i ^s^v^Ttftpj 

HI 3 (a) M^ffi^m^^/^-*^®^ (1 5 Offif) Sr*U, 
I^H (b) M-g-teiu^-f 7 ^ ls<Dm@t ( 2 5 0 0(g) 

HID ( c ) k-tWifc&^^v-* -f-fxiy k*m&ikvmbti 

tz-mm^^^n^^n^. (isog) us (<n 

^It-^^^Oir®^®^ (150f|) £^1% ft*5s JilBLfc®^©^ 
H30 (c) #£1^0 (d) (C^ti5!^ ilBm^fs-fe^t 3 ~* t 

29 e CfcUrt^t > *3 itfffislKjateflc 3 <D 2 9 5 0 rpmH 

mSW^davN-Ct, HJS^J 1 i l^^^> x?yf $ KO.SAB4 gfo 
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04 (a) i*m&ikifiv^ J etf'( ^'f^-f^<omm. ( 1 0 0 0ft) £ 
iSL, IH0 (b) »I^ISf^fyf ^ KOMt ( 2 5 0 Oft) 
U (c) lis?**-* ^^^i rc^^if ^ Kfc LT# 

fe;h,fclSft*#*£"*i : ?'*>Wfc (15 0 Oft) 

38 513 HIS 09 fcoV^T® 5 ~IH 7 Kl£<5# j^TJC^PJi'So & 

^Iftlt, ¥i^tl2 0 /imOh^P3i/f>'7'V3 5 g, *5 i 
3 *im©xf yf 5 Ft^^ti 0 . 0 1 5/i mCO^Ote^m 
: 1 LfciB^fc 1 4 g «r/flv»fc£ <b , & 

IiS^§r2 9^^ Lfc^i, fl&!|*|Bl<B*3 ©HHE#«r 3 5 0 0 r p m h 

vitz. t swtemmm 1 1 mm& ^xmm^^m&n+ttmm^fco a. 

g -fo40K:#tt-tfi 1 ofc o Sfcs ±S2^x^if^ Kitttfiftf^ 

H 5 (a ) tt*£"fbffi0> > a^fy/^OBt (2 5 0 0ft) 

«r^b, 0 (b ) te^teffrO^x ^ 5 KOlfe ( 2 5 0 0ft) £ 

^ u i^n (c) in^n=vfy/yi, ^^^if^ Kasitfifcifc 

( 2 5 0 0ft) tr^i" o 
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mm (c) k:^i-£5k> i^ftiaot, hnpnvfy^yo 

5 ^ t is^i^o 

1^0 (a) (c) i ©Jtftfc i 0 , KE^flSOteafc i «9 , 

^^^^©itr®^®^ (2 0 0 0ft) Sr^-To B7fi0 

6 fc*Lfcl^*#**tt^©*MWffi©Wffi«>Wfc OOOOOH) 
£^1% HI 6 $5 £ 0 HI 7 Kite, h a Vy*:/ 7"^ ©Affile ft, -tIB 

©Jftr^^-et 3 r 
C*ifefll4] 

K © fife ©Hj6fe^J^ov> THI 8 *3 it^BB 9 n:3£<5£ EtTtelftW-*-*. 
f&5fcJD5t#£ Lt, 0^m©jHy ^;?^y 7" A- ( P MM 

A) 3 0 g *5 itfSpWM 3 ^mOifyf 5 K 6gtf 
«0. 0 15 nmOttt^iftf^e g £©?S£-«ffiV^ N & 
a?a^3 3 t CtJl*3V>T, ^^0^^3 ©Hlfe^ctr4 8 0 0 rpmH, 
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ni8(a) \*m&4km<Dtf v * * ? v /umt^fromu oooot) 

£^ mm ( b ) \Z^&ikm<Dx.7 L ^y ! 5: Ktoii ( 2 5 0 0 §) & 

*u mm (c) y/ni^f/vi, m^^i?* F&itm 

& (3 0 0 0§) &*i- 0 

mm (c) }^ti5iu, ±Kufc«^ft^stc ioT, tfy^*^ 

io in 9 fe&mMM<Dnm<5^m&n*%®m vtcmmmvm®. (500 
om z^-$- 0 mm^^-rx 5 ^> y ^ * ^ y f/noiifcit 

15 *%W<DWo l <DmMMfco^Xm 1 0~11 4icS<5#^T{-ife0J-f-5 o 

n^a*^** 2mu±offi*mw*m&iki,xnbtitcm®^^m& 
20 (uv*-^ h/v), x^ni$)f*3 i^ni^^aasu, 

LT, ¥^^^FM^ 2 9 0 m m » 1,-ter />p 4 0 g 
V^T, ^HJltefM <D|I!i|g$c£ nOOrpmHT, 2 
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i o «^ * y - frtemm<DMm\z.£z&w&mfi\--fz>tc#>K, * ? 

LT-^x:^^#?rp-<fc^^:^|l| 1 1 *5 itTH 1 2 Kl^-f 0 H 1 1 tt* 

Tj?^^-{b l t# h ti tcmm^^m&m.* © x mm m © m &• 

MiHi?^ B t J -77 P 7 x ^ £ Lfc t> © © x^®#r ©ay 



WO 03/077886 PCT/JP02/09377 

38 

15 *H*&ac«^6>>r v<z>*w*35 J i*s < . ^tti^ra i o o otm 

CHJi^J 6 ) 
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B15-H17 ic^-f 0 r ft g> «£ *) , gis a* £ ft H & # 

I^©FT- I R^^^ h/K£> ±Xm 1 ejfcttHl 7 

t^Sri^tSISiSt/vp-^iOFT - I r*^ h/wi^y/ 

FT - I R^^^ h/l/OJB*ft*A>bt)iB*jlfc. 

t&*Ig#fc It, 2 9 0 n m /Up ~* 40gt 

¥^ti50^m©7tfT^7i;y (H 5fc ) I6g^ffl^ 

i>T5/7x;yij:, mmmi tmm^. 4 gfo4@i^ittSAL 
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-CV>* ftfco **** Ttf7^7x/y?:16gSAL 

C«0!J 8] 

»*JDit*H: It, ¥#*fc«3 ju mO^v-f^ K (MMBM) l 2 g 
feSiB.** 13. 8*C, ffittEHEfc 3 <DiE\mm% 5 O O O r p m % 

*3, «<£fcfcfli^ friiil^Ji ipct>©^ffl^fc 0 r. 

7^ P7 xv (nana*) sg^trffiv^T, fcmm.m% 2 o°c, ra^iu 

3 <D[IJiig« 4 7 0 0 r p m, ^SHfffiS: 2 0#ffl £ ^Cl^^t 
fc^tt^SrWaiLfc. ^7*B7s^ ^1^^ 2gTo4 

[^Jfc^J 10] 

»5fc]l5(**fc LT, fWi3^m©^77P7!y 12 
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2 0t\ ffiJfclflllBfM <D\B\&Wt* 5 6 0 0 r p m, 

± IB IS*©*© l ffiFfiil± iooo OflElTtfeS: £ # 

£ fc, ±!BjaS?Bl»5|c©5p*&*fcS*s % l n mU± 5 0 0 0 n mSITT 

&5 r. t ftis-m u < , ±fcasfct&*<&¥#*fc&a^ o. oi^mm±5 
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0 0 n m£lTt'fcK t L< , -LIBH^*^*^ * <Z> -LfBH 

#fi;!fe©M^*^T«:. spi&*tg^ 100 nm*^t?fe6-^/ 

1 0 0 0 nm*«, 1 /i m <fc iD * £ 

fcg-fbU fe fc£S#Sf^»i&tt*4frtt©W8!ttfciai-fcfc 1 t>fc b-f-Wlg 
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L fc # o -C s "t- / tt , K 7 y if 7 V * V - *s * x A ( Drug 
Delivery System, UttSSlV^^A, eiTDDStl§t) 35151*3 

-grift ZZ. fc-e, -7-7 ©56fJfett*ift±**5ttflfs9SBI»**i/"C 
fc*. *r*b*$>;U •f/lt^Oftfttt (AVKJy^tt) ^fiT-f-Siv^ 
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©rig *©3i4tog##* g^itn-ifc^i^itv^©-?^ 

•C<B^fi&£«ffiV^© £ ftoT L* 5 o Sift «©*§£*> ®A 

#3§9l?te> ±EiItI*ft**i'fctO'P*^'C, -to iter*, 
lift J: 5 t fcJ: 9 , ;&^©*i]££titftfrT 
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#389i©m6©— fitov^x, mi, m 2 *5 zztm 1 8 2 

*l§0J^*5^6^-y 1 0 0 0 nm*«©*LL^ 

®.=t-%m^x ^«^^v^r t 0 $.xh fcv>„ -r&fr^, ^HJfc©^ 
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*&*©£fifc • «&««©5tVMc:J:oT#m3t*k8s (SAS) <b, 
^aymtft (ESDft) it^ttsriijstts. 

mmtzmmirZo tut, &»«fcfc#s**:ii4&»#«:, *x#t, 

15 K:i5»«P*©ttT*rflIffi-t-5r: fc"C, 0 19 (a) (DMUM fc*~r X 

o m®<db& 5 1 assrticwtm-s. 

# zmvtz mi 9 (a) ©*feB * 5 k> 

5 2 35S3i«-r5. tut, isa 5 1 (DffiK&kmtm&isti. 

20 #ffi3S^3fe itf^ffltf^fc i t) , 0 1 9 (a) Ofe^6»2f 
7 = ^ ^ V> 5. 

JfelftltirA 5 1 ttJE^jb^n, HI 1 9 ( a ) (DlEfrb 3#@©||:*t 
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«t 5 m^omm.^ 5 3 1 - (ovtm*** v 

N H 1 9 ( a ) (DMJsmfc^i- £ 5 fcv **ftfe*&5tttfe3|gA 5 4 tfjg 

©-cttftv^ £fc ii£A#f am© 18 

(b) ©ifeBte^i-J: 5 K:, xv/>i? 3 yi5 5^i^$ti§ 0 
* IT, HI 1 9 ( b ) (D^mK^-t J; 5 fc> iv/^^y|5 5®^ 

nsfcxo&Ai&asffiTL-ci^ 019 (b) <7)^0{ci^-rj: 5 m % xtt 

©afc^fcAtt* 5 6 ifi N x-7;Vi?a 5 5 ©ft £i&3# bfc * * #f ffi 

±1B&*tt:isJ:tf4l#jK©«igteov^Tt>, SAfe^i, Bfti* 

S^^l^am^tC^CT^^^^S h<DT*h <0 BBS Sift 5 t> OT?tt 
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ftk rtLftfc@IS.it8k rtLfc*#*ik JffJ»«Afflffl, tft-CA/*/^flk ttt 

mm^^k &n#m8k WB^K*ii, tr*s^ak 
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5. 

^rt, Plft^fellr»!:aUt-t-S*T?W:, W $ ? n y$L? t b 
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£:fr*>, *^5g-e«, 1 0 0 0 nm5fciftT?fc5:J-/3|&^&^ 

(ftffifc) Kite, ^y&*©«lfe&S5i?-c#5 J: 5 fcx 

6 1 mftttS^6 2 fr^J&U ^ 6 2 £ 
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io nz^tez t&&*is\<\ &Mgh$fmx*i$, Mi$tbm®.k *mm\cMM 

15 £1% t/WIIgia, «7#^*f^T'*ff^Lfci; 5 K^y m^F- 

(Hi 9 (a ) • (b ) #J8)„ jfcfc, 0 2 1 5 fc, - 

fttt^iiic-c, -*-y -WfHtotytf 

20 ftjftfc&ifefcm^So 

±12^ / t^ll#:6 1 fit, HI 2 1 (C^-f- i 5 fc, -T^y 60©^ 
*«*StTft«**t!) 7lOt/MI*6 1 affectum 
U -ft=Sft!)75 9 Lt ^ y 6 0 *«$Sttft5*t P T 
M©f-y ^[^®^#: 6 1 btfcottiV^ 
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±!B — * V T 5 9 t us, £#*c&?nte&3r u-o^a^ 

«-jr"T?*>3lxtf #miS3£$*b5 t>©-Cttfcv^ #K:&#rt"T?fl!V'»5»'g' 
lift, 7k^ft©te^&J3 v>3 r lvn 0 rtiiaot, 

fete J: 0 y 7l©t/t^li*6 1 b ZMfcTZZ ^t?#5© 
10 ^fefc J; 5 y Tl©t/Mift6 1 b £t^$& UTt ±V\ 

^/tt^f- 6 0 t 5 ^ p V&^t Olifrffeott) iV^ 0 fcSWi 

, 6 o -emffi&n\stcm®ffi*-eboX *> j; o 

*3SK-C^V>fe*L5— ftffi^tt, -7"/ 6 0 Sr^AyT**5 13 % * 
15 S%L* 6 0 ^4C5tf i ftoTV^fcf £ 

Jft!)7&^63 (±1B — *3£*fcl$©-ft** V T 5 9 £ ttW £/BV> 
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0 &^tf1t£-*fc^ 6 2£, KA^I-ftii A/"C^ 
It^tl^e 2#:&&K:$il1-5 rtta?), 02 0 {ltfIt £. o \z 

y 7i©iW6 2 b * \ v 3 omm^Hm-r 

ifc+~$tW/z mfifcfttf, l**^* 6 2 < ft < iifcttttfc 

. 0Um-15*ing«Ot;^II#6 1 (-**fc*) 
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10 |IC|^6 2a^||^5 0 

-h'K^&Mfi US, 018 (u.Tfj; 5 ^rPJ&^Jt. R&Ri« 

15 t*5«»»^m 1 3 zftm^m-tztr-^^y 1 2, 1 

-BIMkirZ>x-7u-; X/n 4, $D»jJf £H9 1 3 ©ii^gp&fc&v^T, 

T^fllt^ffltS 2o©^y^7-fH15a ♦ 15b, 0* LfcV^ 
flcM^^^lfB, feW, mD<H*Lfcv^ ^ Sb Jg ^ M l 3 {cffc^l • m 
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1 3 fifcHtlt LT, i tbb tfc^6 0 *fcri^-/«t J ?-**fr 6 1 Sr^ 
£ 2* -e * 5 „ 

£1\ 0 18 ©£BU:*1-J: 5 fc* 

yjf7j/l'?15a • 1 5 b £ *b 5 » 

;%L=f- 6 0 <Dmm\Z.&&m 6 4 (1-fc;b*> — 3c3f* U X 5 9) *S##U 

Sm^MMfc 6 1 ©^ll^^J 6 4 as#5*Lfc»j£fc 
±|B^ y^7>f /V* 15a • 15bT?(i, ^/V* i^xS' h 38* gfc # 5£fcl 
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5 w-v-y >-^5£*fc£ Wtsr t-e, 0 1 

1 3 |*]«$£ft5o **5* 0 18 -T?tt, *y9-7 15a b ^ 

yyy*** i5b ei^i>oti»ii»^sn5*, *3swtt^^Ki 

£#prflBfc ft 9 > HI l 8 o*0tc^-f- £ 5 K> i^^t. 

ft*3, ^Mssie nit _l!e^-v'^^ 1 2 ©i*j», -r 
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w«ncu-c. ******* fenfc^*** o**/- Ktt^fc u-cf- 

0. 0 1 ^^±5 0 0 Mm^T©iirtt'fc5^H^t l^^ 

$f ^ ^ c^r > ftSU»^l©#^fcr±, -fclfc^l-fc 
&#6 i ftfcfc-frtt^e 2©r*3ft*fc:|*tB*:iW*P*£So 
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58 

ttfctt, S"-K** (^*£^ 6 OSfctt* 8 lK 
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h 9 > ±&*-Y V T%L=f- 6 3 1 Mm^±5 0 0 n mUT 

6 1 W: 0 . 0 1 ja 1 5 ju m © IB ffl ft # # 3: 1- < * 

y 6 3 1 0 m£*± 1 0 Ojum^T^tfiHrtd 5 

15 itwmz&mKmm-ez 5. 

t;VP-^i^, aA^t^^, zi^f^zfV, F^PPi/rV^ 

20 ^v^yafy/y^ t kp^^^p^^^ 1 -^, % ;v#**/ * 

Miif, # y ^ 9 1 y /hm f-^ ( p mm a) motf y -r—tfrnif bti 

3o 
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mzum-rz^ t^t-^s. l^ot, - y rat^ 6 3 

* ttftK: fig? ft (^0. 1/zm) ?rft5SStt5 -tl-<t 
^ rt^ 6 3 b-lkm* t <D#*tt • ^«tt«r«IPi-5 - 
T«n. £ft*i> -**t^ioS5tt^*^#<*t), ##b^<)&5- 

* y Ttf 6 3 ©*BSr¥»fti"S3feKt?*>^"Ct> -tV^ U *t'J7tt 
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xmwtt®*&&fcmx°MWhtc&Bft&&mni i*fc»2 i*jb^ 
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-cdxok, *mw\t, t;Sf^> *Mi»*fc»±*i[fflJifcJ»« • # 

5 =£3n-&£LV^ 

< ¥®%L® & 1 0 0 0 n m*St©^y 3|ft^^i"S 

10 fc-a-fcfeK: J; 9 *^-fkS*S r. i "C, ^t/avtfjJ^Sfil 

20 m^^m^n^omikt^mt z&mKmm-rzz t ^ttsot, & 
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#*§!»*!RA»*fl (g»«ai) fcmmx«% zsi&t, jyxvymo 

ODD S^J©||§IC ^^IJffl-Ct 5c 

tmnm i i ) 

1 8#J&> *y#75?n y|T^P?^MGM- 2 S D) Clkg 

£ #<Z>*iHMt; (tt$) £^*£0. 8m 3 /mhu An£^ifiS£8 
oti Ufc 0 i§=fc, &^Ji: LTte, 5tKTgS©HPC ( t K p * 
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( 5 %i^^W.<om^^ 3 0 0 g tl) sp^^H 3 0 ~ 4 0 n mil 

©is (a-g-tt^ ) * ufc„ 

.CUSS 09 1 2] 

o g ^«ii*Kitt^*^ftfto»#fti8f (0 5 feitfe * 

y^7 7 ^ * n y$gAM-M INI (^77a-'?3>" 
tlOOml <Jr-^y^P ( 3^<f> = 8 0mm, ft^^t^y b 

tf\ P-^-0fetf^3 5OOrpm) t^tii*, n-*-®te^c2 
5 0 0 r p mtr 1 5^ra^Sbfc 0 fe*5, Tkfti^^y HC7k&M£ 
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1 ~ 2 ^ m©/9 WV*^ b*fP^O^ (-^Ifc^©* 

1 3] 

AM — M I N I fcftfc*, v-*-mmWLZ 5 0 0 r pmT'2 0#P« 

^©i, %mm 1 2 & ^ttutif^r^i> ^ 
mMm i 4] 

n^ttt^fry^^v^ (st-Mg) 5gt:^v>fc 

3 0 0 fg©pi^) 0 



WO 03/077886 PCT/JP02/09377 

66 

m?R^J Ht = M !)*5g «:fl!l*fcEA*M*£ifc0!l 1 3 t HH# 

ffi^^ffi^m^UfCo *«(fc*tt««tf*)5. **<©-*«*~©5Mfc 

S3cBt5-i^ fL#<0*®fc* ^tf-^TVV (H2 2^±) 
^fTD^^^V^ (H12 2*T) M-I^l^^'f v^S 

*bti>s;:ias#a»5» (@22t) fcfc^-catt 

mnm 1 6] 

csfeife^y i 7] 

7^P7^nGM-2SD^ 2 0 %2kiM L fcfLifcfi§ #t £ 

#fc 0 Mis***, jftia«^^^^*y (UtttoN 
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N mmo. OFF^K5t, *T5?*y h& 5 k g f /cm 2 ) 

fc*3, (KM) £^*&0. SmVmin, ArMS^S O^C 

, #IfilSr4 5t;, SL»*«**&3i*Sr 1 0 g /min, IL«^^^^ 
l^lOOOgitfc. 

77yyi?^^^» 5 %^tfe^. 200 g 

x -f V ^ U fc o 

^t, gftffl TklWSU, «tt*»J*U 
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ft»aft«***:»*«*««»*^** fls * K:J: 0 ****** v 7ML * 
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